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Remarks 

In the Office Action dated November 7, 2004, claims 53, 57-58 and 60- 
103, in the above-identified U.S. patent application were rejected. 
Reconsideration of the rejections is respectfully requested in view of the above 
amendments and the following remarks. Claims 53, 57-58, 60-63 and 65-103, 
remain in this application, claims 1-52, 54-56 and 64 have been canceled. 

Claims 53, 57-58 and 60-103 were rejected under 35 USC §112, first 
paragraph, as lacking enablement for the detection of antibiotic resistance in any 
microorganism by detecting any mutation in any peptidyltransferase center of 
23S rRNA. Applicants respectfully point out that the problem underlying the 
present invention is not the identification of new point mutations in the peptidyl 
transferase center responsible for antibiotic resistance. Instead, the present 
invention exploits known point mutations responsible for antibiotic resistance in a 
diagnostic test, as indicated on page 5, lines 32 -38 of the present specification. 
Macrolide resistance is mediated by specific positions which have a conserved 
nature in a very wide variety of transferase centers of microorganisms. A person 
skilled in the art would take these conserved positions, which are given on page 
17, line 18 of the description, into consideration when looking for point mutations 
responsible for antibiotic resistance. Prior to the present invention, no other point 
mutation was detected in this region which was responsible for antibiotic 
resistance. A person skilled in the art would therefore, regard the other positions 
of the peptidyl transferase center as not being relevant regarding antibiotic 
resistance and the selection of a point mutation as a matter of routine 
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experimentation. Attached is a paper by Wang et al. which indicates that the 
peptidyl transferase center consists of a limited and defined number of 
nucleotides (see Figure 3). 

As pointed out on page 3, line 23 to 26, of the present application, 
macrolide antibiotics act by blocking the peptidyl transferase center. Macrolide 
antibiotics act by one of the point mutations 2057, 2058, 2059 or 261 1 given in 
the present description (see the enclosed papers Wang et al. or Occhialini et al. 
which refer to the relevant state of the art, in particular Wang et al., Figure 3, p. 
1956, left-handed column). Thus, applicants contend that a common macrolide 
mode of action enables the invention for all macrolide antibiotics even if it is 
exemplified only by clarithromycin. Applicants also contend that since evidence 
for a common macrolide mode of action is presented, a person skilled in the art 
need not assign specific point mutations in the peptidyl transferase center to 
specific macrolide antibiotics as stated in the sentence bridging pages 4 and 5 in 
the pending Office Action. 

The office action also indicates that the generalization to any 
microorganism based upon the example of H. pylori \s not enabled. As 
demonstrated by Table 7 of the present specification, the peptidyl transferase 
center, in particular the region covering positions 2057, 2058 and 2059, is 
strongly conserved among a large variety of pathogenic microorganisms, 
including gram-negative (e.g. Helicobacter and gram-positive (e.g. 
Mycobacterium) species. A person skilled in the in the art would conclude that, 
due to the common mode of action of macrolide antibiotics, and due to the large 
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degree of homology of the peptidyl transferase center in bacteria species, point 
mutations in different species leading to antibiotic resistance would occur at 
identical positions. Thus, applicants contend that the detection of antibiotic 
resistances by detection of point mutations in the peptidyl transferase center is 
enabled in any bacterial species by the Helicobacter example of the present 
invention. In view of the above discussion, applicants request that the 
enablement rejections be withdrawn. 

Claims 53, and 57-91 were rejected under 35 USC § 1 12, second 
paragraph, as indefinite. The claims have been amended deleting the language 
found indefinite. In view of these amendments applicants request that this 
rejection be withdrawn. 

Claims 53, 57-58, 60-85, 92, 93 and 101-103 were rejected under 35 USC 
§1 03(a) as unpatentable over Versalovic in view of Amann 1995 and Amann 
1990. As discussed in prior responses, Versalovic did not successfully 
discriminate point mutations using in situ hybridization. The Amann references 
do not cure this deficiency as Amann (1990) is only relevant for single-mismatch 
discrimination. On page 765, Amann (1990) points out that it was possible to 
distinguish between Fibrobacter strains that differed by a single-mismatch in 16S 
rRNA (strains S85 and HM2, right-hand column). However, the ability to 
discriminate complementary- from single-mismatch hybrids varied markedly 
between different probe and target sequences. The authors concluded that 
single-mismatch discrimination must be empirically established. It is important to 
note that Amann et al. (1990) performed in situ hybridization with cells which 
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were harvested in the mid-log phase (when cells are growing fastest) in order to 
optimize the rRNA content (page 762, right-hand column, "Culture Conditions"). 
This is an important technical feature of the Amann procedure since Amann et 
al. (1995) point out that slowly growing cells are difficult to detect because 
of their low cellular RNA content (see page 159, left-hand column). As can be 
seen from Amann (1990), page 767, left-hand column, and Table 2, even under 
optimal conditions provided by cells growing in the mid-log phase, there is a 
weak discrimination between the Fibrobacter strains LH1 and JG1 on the one 
hand, and the strains NR9, DR7 and C1a on the other hand, differing in a single 
position in the 16S rRNA region of interest. 

Amann's data (1990) regarding in situ hybridization of bacteria in fresh 
specimens demonstrate that the Fibrobacter intestinales strain NR9 grown under 
optimal conditions, can be detected by the specific probe "intestinales 1+2", when 
the cells are added to the fresh specimen (page 770, left-hand column). In this 
context, Amann (1990) demonstrates that this specific probe also hybridizes to a 
fraction of cells from the fresh specimen. However, since these cells are not 
further characterized, no conclusion can be drawn as to the nature of these cells. 
In any event, no single-mismatch-discrimination was shown for fresh specimens. 

Amann (1990) could be interpreted as teaching that it is possible to 
perform single-mismatch discrimination by in situ hybridization under optimal 
conditions. However, Amann indicates that it is necessary to employ cells 
growing in the mid-log phase which thus have an optimal rRNA content. In view 
of this, a person skilled in the art would not have a reasonable expectation of 
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success when considering the use of cells growing under suboptimal conditions, 
particularly cells obtained from biological specimens kept in a presumptive 
medium which is designed to keep cells alive but which suppresses growth of the 
organisms to a large extent (see page 19 of the present description). In general, 
microorganisms grow rather slowly in most environmental conditions. 

Applicants contend that the combination of the teachings of Versalovic 
with Amann (1990) and Amann (1995), would lead a person skilled in the art to 
arrive at a method for single-mismatch discrimination suitable for cells which 
were kept in culture in order to optimize rRNA content before the hybridization is 
performed. Due to the lack of reasonable expectation of success, a person 
skilled in the art would not arrive at a method for single-mismatch discrimination 
by hybridization in biological specimens without prior cultivation. Claim 53 has 
been amended to clarify that the microorganisms are not cultured prior to contact 
with the hybridization probe. This limitation was previously recited in claim 64 
and thus does not raise any new issues which would require a further search. 

Claims 86-90 and 94-97 were rejected under 35 (JSC §1 03(a) as 
unpatentable over Versalovic in view of Amann (1995) and Amann (1990) in view 
of the Stratagene catalog. As discussed above, the combination of Versalovic, 
Amann (1990) and Amann (1995) does not suggest or disclose a method for 
single-mismatch discrimination by hybridization in biological specimens without 
prior cultivation. The Stratagene catalog does not cure this deficiency as 
Stratagene was cited only for the disclosure of a kit and does not suggest a 
method for single-mismatch discrimination by hybridization. In view of the above 
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discussion regarding the rejection over Versalovic in view of Amann (1995) and 
Amann (1990), applicants request that this rejection be withdrawn. 

Claims 91 and 98-100 were rejected under 35 USC §1 03(a) as 
unpatentable over Versalovic in view of Amann (1995) and Amann (1990) in view 
of the Stratagene catalog further in view of Morotomi. As discussed above, the 
combination of Versalovic, Amann (1995), Amann (1990) and the Stratagene 
catalog does not suggest or disclose a method for single-mismatch discrimination 
by hybridization in biological specimens without prior cultivation. Morotomi does 
not cure this deficiency as Morotomi was cited only for the disclosure that H. 
pylori can be detected using a urease indicator. In view of the fact that Morotomi 
in combination with Versalovic, Amann (1995), Amann (1990) and the Stratagene 
catalog does not suggest or disclose a method for single-mismatch discrimination 
by hybridization in biological specimens without prior cultivation, applicants 
request that this rejection be withdrawn. 

Claims 92, 93, 101 and 102 were rejected under 35 USC § 103(a) as 
unpatentable over Versalovic in view of Hiratsuka and Gingeras. Hiratsuka was 
cited for the disclosure of the complete sequence of the 23S rRNA of H. pylori. 
Gingeras is directed to oligonucleotide sequences based on the M. tuberculosis 
rpoB gene. Gingeras relates to hybridization on micro arrays which is not 
suitable for in situ hybridisation and even the assay conditions for micro array 
hybridization cannot be applied to in situ hybridisation. Gingeras' techniques 
require isolation of nucleic acids, for instance by PCR and its labeling (see 
Gingeras, column 8). Although Gingeras was cited for the disclosure of a 
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method for making probes which can distinguish between wildtype and mutant 
nucleic acids that differ by one nucleotide, col. 9, lines 57-65, indicates that 
differentiation between species based on one different nucleotide is not 
usually possible and thus hybridization patterns from multiple regions are 
usually observed. The detection of an increasing number of these differences 
allows one to classify the organism. Column 10, lines 10-12 indicates that when 
a single probe set is used it will not usually be able to define the differences in 
sequence between the target and the reference sequence. Thus, Gingeras does 
not teach or disclose that a single probe set can be made which can distinguish 
between wildtype and mutant nucleic acids that differ by one nucleotide. As 
discussed above, Versalovic did not successfully discriminate point mutations 
using in situ hybridization. Thus, one skilled in the art would not be motivated 
make the presently claimed oligonucleotides in view of the combination of 
Versalovic, Hiratsuka and Gingeras. 

In addition, none of the cited references teaches the specific 
oligonucleotides claimed in claim 92. These oligonucleotides are significantly 
smaller that the sequence disclosed in Hiratsuka and there is no guidance as to 
what part of Hiratsuka's sequence is important. 

Claims 86-90 and 94-97 were rejected under 35 USC §1 03(a) as 
unpatentable over Versalovic in view of Hiratsuka and Gingeras further in view of 
the Stratagene catalog. As discussed above, the combination of Versalovic, 
Hiratsuka and Gingeras does not suggest or disclose the claimed 
oligonucleotides. The Stratagene catalog does not cure this deficiency as 
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Stratagene was cited only for the disclosure of a kit and does not suggest a 
method for single-mismatch discrimination by hybridization or kits containing 
oligonucleotides useful for determining macrolide antibiotic resistance in 
microorganisms by in-situ hybridization. In view of the above discussion, 
applicants request that this rejection be withdrawn. 

Claims 91 and 98-100 were rejected under 35 USC §1 03(a) as 
unpatentable over Versalovic in view of Hiratsuka, Gingeras, and the Stratagene 
catalog further in view of Morotomi. As discussed above, the combination of 
Versalovic, Hiratsuka, Gingeras and the Stratagene catalog does not suggest or 
disclose the claimed oligonucleotides or kits. Morotomi does not cure this 
deficiency as Morotomi was cited only for the disclosure that H. pylori can be 
detected using a urease indicator. In view of the fact that Morotomi in 
combination with Versalovic, Hiratsuka, Gingeras and the Stratagene catalog 
does not suggest or disclose a kit for determining macrolide antibiotic resistance 
in microorganisms by in-situ hybridization, applicants request that this rejection 
be withdrawn. 

Applicants respectfully submit that all of claims 53, 57-63 and 65-103 are 
now in condition for allowance. If it is believed that the application is not in 
condition for allowance, it is respectfully requested that the undersigned attorney 
be contacted at the telephone number below. 

In the event this paper is not considered to be timely filed, the Applicant 
respectfully petitions for an appropriate extension of time. Any fee for such an 
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extension together with any additional fees that may be due with respect to this 



paper, may be charged to Counsel's Deposit Account No. 02-2135. 



Respectfully submitted, 



By 




Monica Chin Kitts 
Attorney for Applicants 
Registration No. 36,105 
ROTHWELL, FIGG, ERNST & MANBECK, p.c. 
Suite 800, 1425 K Street, N.W. 
Washington, D.C. 20005 
Telephone: (202)783-6040 
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Confer Two Types of Resistance to Macrolide-Lincosamide- 
Streptogramin B Antibiotics 
ge wang and diane e. Taylor* 

Department of Medical Microbiology and Immunology, University of Alberta, 
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Clarithromycin resistance hx Helicobacter pylori is mainly due to A-to-G mutations within the pepfrryitrans- 
ferase region of the Z3S rRNA. In the present study, crfws-resistance to macrolide, iincosamide, and strepto- 
gramin B (MLS) antibiotics (MLS phenotypes) has been investigated for several clinical isolate* oTlLpyton. 
Two major types of MLS resistance we identified and correlated with specific poim mutations m the Z3o 
rRNA. gene. The A2142G mutation i«us linked *ith high-Jcvel croswsifitance to all MLS anuoiobcs (type 1), 
and the A2143Q_mntaLioD gave rise to an intermediate level of resistance to clarithromycin and chndamyan 
but no re!5tan?e to sireptogramin B (type II). In addition, staptograinin A and streptogramin B wre 
demonstrated to have a synergistic effect on both MX^cnsitrve and MLS-resistant H. pylori strauii.To further 
understand the mechanism of MLS resistance in H. pylori, we performed in vitro site-dn^ctcd [ mutagenesis 
(subsHtution of G, C, or T for A at either position 2142 or 2143 of the 23$ rRNA gene). The site-erected point 
mutations were introduced into a darithromydn-susceptiblc strain, H. pylori UA802, by natural transforma- 
tion followed by charactcxization of their effects on MLS resistance hi an isogenic background. Strains with 
A-to-G and A-to-C mutations at the same position within the 23S rRNA gene had similar levels of clarithro- 
mycin resistance, and this level of resistance was higher than that for strains with the A-to-T mutation. 
Mutations at position 2142 conferred a higher level of clarithromycin resistance than mutations at position 
2143 All mutations at position 3142 conferred cross-.rgsisJapce to_all MLS antibiotics, which corresponds to 
the type I MLS phenocype, "whereas nmxationTat position 2143 were associated with a type Jl MLS phcnoiype 
with no resistance to streptogramin B. To explain thai A-to-G transitions were predominantly observed in 
clarithromycin-resistant clinical isolates, we propose a possible mechanism by which A-to-G mutations are 
preferentially produced in H- pylori. 
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Helicobacter pylori is a microaerophilie, gram-negative bac- 
terium that colonizes the human gastric mucosa and that 
causes gastritis and peptic ulceration (B). It is also associated 
with the development of gastric cancer (22). Clariihromycin is 
a potent macrolide that has frequently been used in combi- 
nation v^itb other antimicrobial agents for the treatment of 
H. pylori infections (23, 32). However, the development of 
clarithromycin resistance among H- pylori strains has become a 
predominant cause of the failure of therapy mccrpcraring cla- 
rithromycin (3, 15). Previous studies have catamined clarithro- 
mycin-resistant H, pylori isolates from various geographic lo- 
cations and have revealed that mutations responsible for 
alterations in the 23S rRNA gene are the mechanism of clar- 
ithromycin resistance (7, 21, 28, 29, 34, 35). Specifically, ade- 
nine-to-guanine transitions at either position 2058 or position 
2059 (Escherichia coli coordinates) in the peptidyltransferase 
region of the 23S rRNA were in most cases associated with 
clarithromycin resistance. Recently, two identical copies of the 
23S rRNA have been sequenced and the Transcription start site 
of the gene from a c I a ri t h mmycin -susceptible strain, strain 
UAS02, was determined (30). According to the new number- 
ing scheme for H, pylori 23S rRNA, E. coU bases 2058 and 
2059 correspond to H. pylori positions 2142 and 2143, respec- 
tively (see Kg. 3). 



" Corresponding author. Mailing address: Deparanent of Metfic&l 
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ln£. colij as well as in some other bacteria, it is well known 
that the base equivalent to base A2058 in the 23S rRNA of 
E- coli is the target of rftwsomal methyltransf erase (products of 
erm genes which are frequently plasrnid encoded) and the bind- 
ing site for macrolide antibiotics (5. 39). Methylatjon or mu- 
tation at this position confers complete cross-resistance io the 
macrolide, lincosamide, and type B streptogramin (MLS) an- 
tibiotics (MLS resistance), suggesting that these structurally 
distinct antibiotics have similar effects in inhibiting ribosomal 
function. Mutations within the vicinity, at position 2059 or 
2057, have also been associated with resistance to the macro- 
lide group of antibiotics (20, 24, 33). To date, the MLS resis- 
tance phenotypes associated with mutations in the pepiidyl- 
tTansferase. region of the 23$ rRNA have not yet been 
investigated in H. pylori. 

This study was initiated to characterize the MLS phenotypes 
and the associated genotypes of several clinical isolates of 
H. pylori. Furthermore, to demonstrate the cause-effect rela- 
tionship between particular types of mutations and MLS resis- 
tance phenotypes, we performed in vitro site-directed mu- 
tagenesis, The rite-directed point mutations in the 23S rRNA 
gene were introduced into an MLS-$u$ceptible strain of If . py- 
lori by natural transformation, followed by characterization of 
their effects on MLS resistance in an isogenic background. _ 

MATERIALS AND METHODS 
if. pylori nrahu, growth medium, and antibiotics, fj. pylori A, B, D, E, and 
MQ axe dbn&romycin-rcnstnnt cfinical iiolates which originated m Europe 
(30). Oar»throniycia-4iifiCcpabl* raft) UA202 was an isolate from the UaiVeHiiy 
Of Albcnn. Hwpnal aad bu been used extensively hi this hboraioiy H- py 
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MLS RESISTANCE MUTATIONS IN H. FYLORf 



1953 



Designation 



Sequence (5' CO 3')* 



TABLE 1, Oiigopiicieoti dcs used ia ibis study 

Papons* StrtiwJ c 



Rc-ft^ncc or source 



acggcggocgtaactata 

ACAGGCCAGTrAGCTA 

gacgggaagaccccgtgga 
ggtcttcccgtcitqccgc 
gacggcaagaccccgtgga 
ogtcttgccgtcttgccgc 
gacggtaagaccccgtgga 

GGTCTTACCGTCTTOCCGC 

cacggagagaccccgtgga 
ggtctctccgtcttgccgc 
gacggacagaccccgtgga 
ggtctgtccgtcttgccgc 
gacggatagaccccgtgga 
ggtct atccgtcitg ccgc 
agaCGaaaagaccccgtgg 
gtcttttcgtcttgccgcg 



15S5-2002 
2292-22T7 
2137-2155 
21A8-2130 
2137-2155 

2145- 2130 
2137-2155 
21O-2J30 
2137-2155 

2146- 2130 
2157-2155 
214S-2130 
2137-2155 

* 21*3-2130 
2136-2X54 

2147- 2129 



DPI 
ZGE23 
GW1 
GW11 
G 1 ^ 
GW12 
GW3 
GW13 
GW4 
GW14 
GW5 
GW15 
GW6 
GW16 
GW7 

GW17 ^ 

~-D**** diifaen* from *™ B m *, 25S cRNA ^ ^v***^ 

^Mo^fcr to 4e« Ud is d» complex on, 

'SDM, site -directed muiagenesis. 
W ^ wo* pawn c D Bffl-VE ag- ^^^^Scro^El 
cfedimycia -05 ho* tlw Upjolm Company: °/^ D ^ ta^griunfr A) 

■Yfitta^d Sodium. andd«> turbidiry »« «<upewoa« «« 
WHVVE im nlato cooraining differed concenmraam of .mftiooo ob- 
SUd^Li fKSSSSSS «» ta=ub««l * dcwnW above, 

SSd^PCRand E cl ekecropbor^ wcie performed by siandfuc medio* 

C2 S|«^ctcd mUiapx.«ia. Aseiic*of point m^C^ ni posing 2^, 
or 2WloC^« JO** 23S tRNA g«me were B cacni=d by - 

poiEt mutauoa, mo common primers, pnmcn p' to 

containing d^edfic nuixauon were u»d (H* £ ^P£^ 
Like w A2142C diuwaoo, wo frusmcnTs *c« unpfafled I by ~v ^pcil^sn 

^cSTby^S^ocd The final PtJ**g» W*P 

WfflSu wooirin- • point muuttoa is *« center. The PCft jproduoi 

Sobodsl Mais.). »»<i & ^'1=^ an>=n«»" => PCR &as»« n,t wcr 5 

fot ctarithmmyciii icriJuoce. Briefly, n=pionJ "^.^ n ^? y h l A» 

Sf^l^od wto BHI-V£.gl>r platu coPtalniEg A. ick«« 
eobDiB) "etc obtained after iDQibition fci 3 ra 4 d»yi. 

RESULTS 

Chawcterizatiod of MLS phcno'tjpw of clinical R- PJj** 
isolates and association mth specific mutations u> 4e »s 
rRNA gene To test 6e MLS phenotypes of several clanthro- 
roydn-resiswnc tf. jyiori strains, clarithromycin, chndamycm, 



Commoaly used for SDM, SMJusasmE ^ 

Coonnonly used for SDM. seqoenaag ^ ^ 

S0M(A2142G) Thi3v»«k 

SDM(A2142G) xbis vcit 

SDM(A2142C) ihis^ri 

SDM (A2142T) itfswoik 

SDM(A21«G Spoilt 

SDM(A2143G Thiswodt 

SDM (A2143C) this work 

SDM (A25.43T) _ fa rlc 

SDM (OW41A) ^ W0Tk 

SDM (Q2141A^ Z_L— -— ' 



and oumupristiix were used as tte represcjltaUve ptibiotics&r 
macSC ^cosaroidc, and type B strep^gramm, respccDve- 
S S MICs of the three annbioncs ^ 
3,' Table 2 two phenotypes of MLS resistance were -^aStO. 

7~it __viu: t high-level resistance to cUndamycm ^Miw. 

Sfter ffi i^Sni A and B, for which the MIC of danthro- 
mydaSd from 1 to 4 ^gfal (^^.^S" 
256 ag/ml) but tniEinal resistance to qumupr^tm (MIC, + ^ 
wi , whid. is identical to that for susceptible strain UA802) 

% Samtne the genede basis of^ ML^p^ot^ - 
deiermincd the nucleotide sequence of U» 23S J^^JP 
codui« for the peptidyltransferase region of the 23S rRNA 
frSrfthese P sSini [.Briefly, ^CR^gment™^^ 
from the chrotnosomal DNA «irh pruners ° P1 r ^^ r 
Crddc 1), followed by sequent of the fragment ^ p^cr 
DPI By comparing the DNA sequences from different strains, 
Sdfc m^&t positioa 2X42 w ZM3 ^ 
Se two MLS phenorypes: A2142G fa type fcuJ ^reo^s- 
rance and A2143G for type II MLS reastance ^1= 2 ). 

In addition to the mutation at position 2X42 or 2143, otter 
mutations were observed in certain scrams (m 

althoui strains A and B have the same ph en o.W lc . re ff?^ 
Sdamycin and quinupristin, there are mmor but agmf- 
ic^t dXrcnces in the MICs of clarithromycin for the two 
K»CK£- 1 Table 2). Tb ^t ^er the 

additional mutation accounts for the observed diffei^m Che 
MICs of clarithromycin for strains A and B, we introduced th* 
^fragments containing the relevant mutations amphfied 
rtkSS* pair DP1-ZGE23 from the chromosomal DNA of 
Sa^t B into H. pylon UA802- The relevant mutanons in 
b^twnsformants v*Se confirmed by DNA sequencing to be 

X»in an isogenic backsround, it was found that the MIC of 
Clarithromycin was the same for both transforrnanu . (4 wtoO- 
Therefore, it is likely that the observed difference 
lthromycin MICs for strains A and B « not due 
dona! A208SG mutation bur, rather, reflects other host effects. 
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UAS02 
• cttfomoSOOialDNA 



PCK. fragment 
(307 bp) 



UA802 cell 



CJa R trBDSfonnaat 



C4)/ \<J) 



Sequence 



MIC 



ccirnj*'""" 1 '" ' 
nG J. Oudin. of twecto* tor coition arf ^^"^S 

r« e^nal h pC ^= ^^^w^SU (Step 2) tto«l 
A2J12G i^do-., tad f ^2„«"ribjl i H»vy anW, into *« 

Qp e mutants by At MIC toSL 



The additional mutations observed m die ^msmi^m 
to be unrelated to darithromydr. resistance bather, repres 
ent roi^dr/ersity in tic sequences of 23S rRNA genes from 
difBereatJipyion strains. . 

Synergists effect of lype A and B streptoeram.ns on B. a- 
Jl It l£ been show in £- cofi and some o to b acteria tot 
ZeAar.d B strep to Suramins canblock the pepfcdyltrar^rase 
2^ of the SOS ribosomal subunit and can have synergistic 
^resulting from conformational changes imposed upon 
the peptidyltransferase center by streptosrarnp Aj by w- 
tJbidon of both early and late stafies of prolan synthes* (4). 
For the H. pylori strain* mentioned above, we also charaaer- 
£d the MIQ of streptosramin A ' 
of strepTOgramin B and A (qumupnstm^lfopns^ 3O70 
ratioVRP595°0) (2). All the strains tested in ^ 
inhibited by 8 he of dalfopristin per ml (Table 2), regardless ot 
te«{ti«T or resistance to MLS anribioucs. By using 
M59500 Ine MICs for all the strains further decreased to 
0 5 to 2 ilg/ml (Table 2), demonstrating a ^nergisac effect 
of sttetto^mis A and JS on H. pylori. These effects are 
SK'Krwta-ir curved for both ttapV^^ 
aureus (12) and Enterococeus fdedum (llj- 

In yitro site-diweted mutagenesis in the 23S rRNA gene. Of 
dl the daiithromyein-resistant clinical isolates oiH-pyton <e- 
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ported so far, the 

A-to-Gtrai^on mutations (at posiuon l 2M* ^ 

rjWAgcr* C7. 2£ 28, ^ ^thromycm.res^ 
mutations (ArotorA w lj , mutagenesis. Since a 

mnce,«e performed ^^Z^^T^^S unavail- 
^table replica** or ^J^S process 

able for H. pylori, we «fd ^ PJifSSwww- 
to introduce site-directed ^ Snce h elim- 

.orrcsponds tc ^.^^^S^afrlthet than 
cal isolates in which mutaQons are c^aromow ^ 

mosome can give rise _io «*^ w r ^^u^e^ for use 

in sequential «> W T7 ^ + v- t ^^ribed bv Kok ct al. 
Srio^s. Using a strate^ .^f^ Stations (random 
(17) , we «g 2S be screened out by 

cbe method described m Hl^jS^!?^ pSHo- 
the PCR fr^^f »^f^ f SS A2143Q A2143T, 

T04 DNA P 0 '?™ 61 ^^^^^^^^!!^^ were intro- 
T A A ZTVW JStSrmation so that we could 
SSSSJttSSi on MLS resistance in an 

ba Kr£rent concentrations of darithrornycin (2 ,05, 0-1, 
l^rtTb^L medium) were tested for transformant 

claiichxomyciii per ml. In contrast, mor* than 1,000 iransior 



TABLE 2. Muiaii™ in"^ 23S rRNA f ^^^^ 
MLS phenocypes of clinical H. pylon isolate^ 



strau ^ nruaiioa 



da 



On 



MLS 

M phcrlO- 

Qnp Df? RP59SO0 ' type' 



MIC (h45/ml)* 



UA802 WUd type 0-OO4 



A 
B 



A2143G 
A2143G 



A2142G 16 

A2142G 16 ' 

EryM A2K2G 16 

Oa'-l A2142G 16 



MQ 
E 



32 


4 


S 


2 


256 


4 


a 


2 


256 


4 


8 


05 


>512 


64 


8 


1 


>512 


128 


8 


1 


>512 


128 


8 


2 


>512 


128 


8 


2 


>S12 


123 


8 


2 



R-II 

R-n 

R-I 

R-r 
R-r 
R-r 

R-I 



-J. — B 

uaS rrtPM^cly, obuineil by a»nstoim»«fl« of the «Jftl«>mj°» <" 031 

►Abta=-i»uoii5 tot »7)riWon«: Cli. cbnitaomyeui. "V ^™T^ 5 5 j( jo 
q^S^Snm* B): Dtp, d.Bbprto (rttcposrtnm. a). WW 
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MLS RESISTANCE MUTATIONS .IN H. FYtOEf 

■ c ts «S rRNA Rene and MLS ptoocyp*; of the muwits obtain^ 
TABLE 3 . In vitro shewed ° f * * S tRNA »"» - " raWMT 



1955 



Mutation in 
PGR fras^mt 



jio. of trtafifannantr 
obtained 



scout need 



da 



On 



Wild type 
G2141A 
A2142G 
A2142C 
A2142C* 
A2142T 
A2143G 
A2H3C 
A2143C7 
A3143T 



0 

0 

>1,000 
>1,000 

>1,000 
>1,000 
> 1,000 



8 
3 
1 
4 
4 
3 
1 



A2142G 

A2142C 

A2142C/T 

A2147T 

A2143G 

A2143C 

A2143C + A2142G 



0.0OA 

NK 
16 
16 

S 

4 

4 

4 
16 

NIC 



32 
NK 
>512 
>512 
>512 
512 
256 
256 
>512 
NX 



Cop 
4 

NK 
128 
128 
125 
64 
4 
4 
128 
NK 



^^^^ 

(■ Of the four KanrfbnnaD* picked up for soqueoonB, 



T b^dsor eq»l taewitla w«6 touted « 4c jawing 



ma nts y*th each of the A2142G, A2142C, A2142T, A2143G 
rd^l43C mutations were obtained This ° 
r^rmanon frequency of 10" 5 per viable.cett. S£*^' 
nm? oftne tratisformanis were colony purified. Upon sobcul- 

to be stable, suggesting that the correspond^ muta- 
tions were incorporated into the chromosome. 

Next, the chromosomal DNA sequence* of *e region of 
uS were examined for some of these Cla' clones (Kg-£ 
T^e 3). In the majority of the clones examined, targeted 
-rmatiofls -were detected, Le., substitution of G, C, or T toi 
S Sd'Xtltution of Got C for A2143. Two untax- 
ed murXs were observed. One was a doubfc mutauon at 
A2143C and A2142G which was obtained from ttansfonnation 
of the A2143C mutation. Another clone obtained frorn ^c 
transformition of A2142C was shown to carry an A2142m 
ration because both C and T bands at position 2142 were 
revealed on the sequencing gel at S£? " 

intensity flPie- 2). Since there arc two copies of the Z3i> tkt<a 
»enc in H pylori (16, 30, 31), this mutant may represent a 
hsterozygotfwith C in one copy of the gene and T in tb» odier 
cooy of the gene. The occurrence of the mutants with urjtai- 
ft eted mutations may be due to (i) a mutation randomly intro- 
duced in the fCR fragment or (II) a spontaneous or drug- 
induced imitation which occurred in recipient cells. 

Characterization of MLS phenorypes of the 
mutations. The MlCs of clarithromyciQ.. ctadamycuv and qui- 
nupiistin for all the constructed mutants with ^site-directed 
mutations are listed in Table 3. from which the following points 
can be made- (i) Mutations at position 2142 always confer a 
higher level of clarithromycin resistance than mutations at 
portion 2143. At the same position, an A-xo-G or aa A-tfr^ 
mutation gives rise to similar clarithromycin MICs which arc 
higher than that conferred by lie A-to-T mutation, (u) There 
is no further increase in the MIC of darithromy cm foi : the 
mutant with 4e double mutation (A2142G plus A2143C) 
compared to that for the mutant with the single muUtion 
fA2142G) (MIC, 16 u.g/ml). The clarithromycin MIC for het- 
erozygous mutant A2142C/T is 8 ng/ml, which .s mtcmediatc 
between those for both homozygous fflywW A2142C (MIC 
16 M.e/ml) and A2142T (MIC, 4 petal), (ui) Two kinds of MLS 
phenotypes were observed for these mutants with site-dirceted 
mutations (summarized in fig. 3). Any mutation (A to G. C, Or 
D which occurred at position 2142 conferred crossTesistance 
to all three kinds of antibiotics tested (type I MLS resistance). 
Siibstiwiiofl of A at position 2143' with G or C gave rise to 



intermediate levek of resistance to clarithromycin ^ ^ 
SS? obSredto liJSto (T^lc 2), but distribution 

observed. 

DISCUSSION 

In rhe first part of this study, we observed the 
mfor phenotypes of MLS resistance for * ^•JW 6 ^; 
tevtl cross-resistance to all MLS antibiohcs, andtype n.mter- 
mediate-level resistance to clarithromycin and clindamycin 
Tut no resistance- to strep togramin B- By W ! *| 
DNA sequences of these strain, jgpecinc mumUons mrte23S 
rRNA sene, A2142G and A2143G, were assoaated with th»e 
rwo^MLSphenorypes, respectively- The observanon that the 
A2142G mutation i. assodated with cross-res^nce to aU 
MIJ antibiotics is in agreement with the ^ng^E. 
(equr/alent to the A2058G mutation) and other orsamsma (27, 





A23.42C/S 



C^S^SSmt^ WO "d tbc cnmsied On' mute* 
3^ is * 0 left, vnih both adf^« si po^aon^^ 

KsUkt^d with black do a .*mepouoon of a specific base.ubsorot.DnC0 in 
parOttllar mutdDE u mAlked vrtlb a» as:t»is)c 
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i _ JL- \ \ 
Oiis* cia x c " ** 

Clii* ClJi* C * G 



g,C.u 




a. 2143 (2055) 

A— 2UZ (2059) 
AG AC G (5— 21" (2°£7) 



G 

C 



G 

C - o 



c 

A 

c 

c 
u 
c 

G 
A 



a n 



G " 



r; 



c 
u • 



\ 



\ 



SdSW.cc ^ Mart* W ih. : a«* f^^^SSml^ 

f30) and the eqrivalem pajlrions in £ w4 «e iad«*ed m P¥"?f^ 

byuwtfi, ud ^ m»*k<» MLS phe» 0 ^ n, 6 mooted. AbtewiBWni for 



36 391 The A-to-G mutation at the base equivalent to base 
2059 m E. coU has been shown to be associated •with resistance 
TO macrolides in many organisms including mycoplasmas, my- 
cobacteria (18, 19, 37), and H. pylori, but ,ts association with 
cross-resistance to all MLS antibiotics was not reported. A 
recent study with propionibacteria demonstrated that the 
A2059G mutation gives rise to a bigh level of resistance to 
macrolides, a moderate level of resistance to lieosamide^ and 
no^sistan'ce to type B streptogramins (24). Similar to the 
flndinffl in that study, we observed that me A214 ? G mutation 
ia ihe/X py^ri 23S rRNA gene is linked to an mtermediate 
level of resistance to clarithromycin and clindamycin and no 
resistance to streptogramin B- . . , 

In addition, we also determined the MICs of c^P™™ and 
a combination of qumvprisrin and dalfopmtm (RP59500) and 
demonstrated a synergistic effect of type A and B s^epto- 
eramiDS on H. pylon. Both MLS-sensrtive and Ml^re*stant 
& pv^n strains were found to be moderately susceptible co 
d^pristin and susccDtible to BP59500. RP59500 is a 
seini^nthetic injectable strepcogramin which has been shown 
to have excellent activity against most gram-posmve Dactena 
including staphylococci, E. faecium, and pneumococct (2). « 
offers some advantages over the commercially available anti- 
microbial agents against drug-resistant gram-posinve bactcn^ 
In vitro studies have shown that it also has good actwiy (NttC* 
<2 n-efal) against some selected gram-negative pathogens 
such as Momxdh catarrhal*, Mycoplasma pneumoniae, and 
Neisseria gonorrhoeae and a moderate level of activity against 
Hatmophihts influenzae (MICs, 2 to 8 w?/ml) (far a review see 
reference 2). Our results showed that RPS9500 has good ac- 
riviw (MICe, 0.5 to 2 ^g/ml) against K pylori and even against 
ML5-resistant strains. Thus, our data may prompt consider- 
ation of the user of quhupristm-dalfopnstin as a possible alter- 
native antibiotic in the case of failure of therapy with a clar- 
ithromycin-based treatment regimen. 
The major goal of this wortc was the construction of a senes 
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ofsite^dmatatio^mthcK^^Sr^^ftat 
^soHated with clarithromycin resistance and the ensrac 
r^oT^cts on MS resistance At M »»- 
Anr^cr fl 307-bo PGR fragment containing a speanc pom* 

-fficieticv of transformation was obtained, suggesting ^ 
J&ffraSSall as 300 bp is sufficient to^^ 
rence ^double crossover in homologous recombinahon m 
ffSS mTl) Using this method, we have constructed the 
«2pt AWOTwiih b^sesubs^- 
ffaY^sition 2142 P or 2143. In «*^JLj^fS 

' but notfor streptogramu, B. According to these r^few can 
consider the dffiereut MLS phenorypes as a signature forthe 
S type of mutation in the 23S rRNA gene in identifying 
claritbronwcm-rtsisrant /£ pylon isolates. ^ . 

GOC^A in £ cafi conferred lo^levd resistance to eifthro- 
rny^lO). ATimilar result was found recently «d « 
Sia Tf hvnofteitrrrf Hint ^^on 9r ^03^ 
r^ll base jSTaSprarile tn a weaker, re^ angemep^.and^ 

-^^HeTttlre ^ a rfmflar effect in ti. pylon, we also 
Sd S eSdvalent n.u»ft». G2X41A- However, 
Scrior. with Ol ug of clarithromycin per ml, no transformant 
S*Sed! Under identical transfbnnarion condiaons ^ 
X? motions gave rise to more than 1,000 transformants 
mun^flabffitfof G2141A and A2143T mutants fiavc us at 
least indirect evidence that such mutations do not 
nificant level of clarithromycin resistance. We also > 
tt iw even lower concentrations of danthromycui (0.^ 
m t) for the selection of resistance with the goal of obtaining 
these two mutants, but they were not forthcoming. 
Sorter utteresting fcarL that we noted is fcatmoa ^mu- 
tants constructed appear to cany ahomo^m^ocm 
both copies of the 23S rRNA gene, because only a single £ud 
rmxesentinc the mutated base was revealed at Ac relevant 
S^a sequencing gel (Fig. 2), Certain^, 
from sequencinValotie is not convincing for the resolution _ of 
H^tr. Recently, Sander «t al (2S) demonstratedthat 
darithrolycin resistance is dommant over 
bactenum smegma*, another eubactenum ^^^J^A 
herons. Evince of hetctozygosiry iaa been W**"" 
a P fc* clinical isolates of H. pylon (28, However most ^ 
the Cla r H. pylori isolates so far reported are homozygous 
' routants. Tta* it is possible that the minor fraction of ^tero- 
2V»ous mutants escaped our examination since only small nwn- 
bers of^ansformanrJ(four clones for each type or mutabon) 
•were sequenced. The prevalence of ^^^l^J^A 
weositsr in H, pylori may reflect a high efaaency of BJNA 
Sblnluon Z this orUsm- The mutton in one copy 
of the Z3S rRNA gene may be easily copied to the other iia 
rRNA fene by efficient homologous DNA lecombmation un- 
der the selection pressure to produce a diploid nmtabon that 
may confer a higher level of resistance. . =ecn 

To dat*. A-to-G mutations have been predonunant^ asso- 
dated with clarithromycin resistance in clinical K pylon iso- 
lates; few mutadoos from A » C and no mu^tion frtmA to 
T in the 23S rRNA gene were identified (7, 21, 28, 29, 3U, 
35), Concernins the possible mechanism for this phenomenon 
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HlB. pylori, Debets-OssenJcopp et aL (<9 P^P^jg g "£ 
m the relatively higher grow* rates and the MIC for the 
™J™ wi kA-fo-Gmut^tion & . Indeed, our pretaunary daxa 
strains ^ ~T r , A m .r or A-to-T nwtams is 

Somycin that we observed for *«f ' <J - 

Alare essentially ui agreement with their data (ty 
LwTvcr K S A&G and the A-to-C mutations 
ShSTpoihfa* mediate identical MICs; and paruculariy 
Jta MTCfcr At strain* with the A2142C mutation is itoghw 
S.'Ett Vtrt- with the. A2143G -tat^We £ 
served mat two additional mutations in Ae 23S rRNA . 0 ene 
rTn.. ciinic.1 isolates are also A-to-G transitions butare 
Sritad tTcbriCmycin resistance. By m£ teenj* £om 

SSTSiMS SJ S^Jcbi pair or vieyersa) 

^{ a particular mutation occurs in two steps mutation for 
^tl nn ^d selective accumulation. As mentioned above (6), 
Se rlSlfnS^ grow* rate and MIC could offer the 
JuSS SoTan Jvanuge over other types of muta^in 
-ll^accumiilauon (step 2). As an additiotial possible 
uSLrTT propose Vt me A-to-G t—^ tnay be 
^eterennaily formed or produced (in step 1) in K pylon. 
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/ ■ "Rsrvirl D^t^c^" nT i oi -l cant 
Mutations and Assays ot ma , 



haTing aeqnirtd an » m ^^JfJ^lmpijfirf polymorphic DNA. toting ^L^JJ^ta* strains 



S) iLtSS «. 

Cosily obtained by m vitro selection (12)- ^^J^. 1 ™ 
Tovin VpM stimulating dissector, of peptodyl-tRNA 
ft^Tthe , ribosome during d"= elongation reaction (21). 
^oh?^^^ to several mechanist mdudmg 
lJkof macrolidft binding to the ribosome target and, to a 

wof me baacrial membrane, andactjve drug efflux (35)- inis 

.pp-nxly of l-l^»3»SrS 
movents and Sn^rccexttUJiJneuT™^ (4, 2b, . 30) 
SoEtion usually involves a postttanscnpUonal modifica- 

■CoacspW imthot. Maflins ^°^? 7fi dB J?^ 



lv macroUde resistance 



detect These nmtation*- 

MAXEftlALS AND METHODS 

And* Hospital. Bcrd<*^ ^ «^ ..j^ OI1 Wltin* 

Uood nod containing vancomyon (10 ^ LJg^ md m 

B« 4 nn,n»lion of MIC*. ^ D M?™ ^Lam of each rtnii (sppron- 
aaacbrf agui dihrntm «d.mqi«. BneSfc » ™ (28), onto plates 

m ,dy W OtWD- «f ""f"^*, JEWELS* Jod v*** 
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TABLE 1 Agar daudd MICs Of dtfttaWdD ^ d 



f DTicat ox 



Date of sptcim* 11 
(day/mofrr) 



MIC (iigtal) donmifl V 



la 
II? 
XI* 
lib 

tub 
rvb 

Va 

Vb 

Via 

VTb 

Vila 

Vllb 

CTP 1012120 



02/07/92 

23/10/92 

07/09/32 

19/10/92 

14/09/92 

04/15792 

30/04/93 

11/06/93 

02/03/93 

05H.0/95 

22/11/93 

02/01/95 

12/12/94 

16/01/95 



5945 

677R 

53SS 

675R 

646S 

683R 

764S 

782K 

BOSS 

825K 

3483 
1060R 
1054S 
1069R 



0.06 
32 

D.06 
•32 
0-06 
16 
0.06 
64 
0.06 
>12* 

0.05 
>128 
0.125 
16 



Wild WP C 
2l44A-*G a 
V/ild typo 
2144A-*G 
Wild type 
2l43A-^0 
wad type 
2U4A->G 
Wild iypc 
2143A-^C 
Wild type 
2143A-»G 
WQd type 
2144A-^G 
Wild type 



uoo of thaPCR product*. T^ ^^^^J^lBinlabs, B^rly. 

were ttW-i* " ffj « s7-Efe^I w>a at 3TC toe Bbd« 

S5oa2M4« ai position 2143, « B 2^ M ^ 5lll dfeof*obiDdin B of 

mdiolsbtacd antibioii« » rib05 .^^ T ^ by Coital =i iL (tt) ^ 
fltcx binciag united, «*4 cni » B J rlcfly , cells to* 3™*° ° n 

Srib ChVca bloody ^^tbS^-"^ £? 

, for 15 ^ «!^f^ m jSSS 5?S TO. PH 73}. 

THs-HG, 4 mM MgCk 10i ^^t* V\ ac h with a 60% move cycle) vnh a 

Soniprcp ISO cmteor J£*^V?£J t^don (30,000 X ,fcr 30nimi * 




• 21MA-+Q, A-»0 nuliatjon 91 pWItioO 2144. 



^ l^tbcn rip* 

amide: rtbeomyan, duui<unj»=>). »■* 8Tr= *~^," ..^ of .Mnosiiaiu «» e 
SmncLe :md«*U5«Bphcoic»LTb« rw J^^trJta STe test (AB 

isolairfi from ry=*4 Jl jyta* «BL JJ™^ AmpliUeadon *as earned oax 

^dTTC tori mi* a ^"r^^rl S ^ 
uadnf UV hghi. ^ & ^ A .^ ™ Jpimwtioa. Two pain otpnm^ ujjd 



/y - lW x * (optical 

DoucoC-PopulPlie « aL (0) 

RESULTS 

ohcs bated W °- 03 ~ „^ed from each patieniaft« an 
MIC for the second isolate ° b ^°^, dudi ^ c)a ii*iomy- 

tetracycline and chlorampheaicoL w eskiilai for 

(Hg 1), iudicanng tbe peisistance oi Lue 

positionB which ar= homologous to P~w^™!^3tofflS 
EcolL They wer= transinoamuutioiis (A-^G a tpQSitioii2144 
foufcSaud at pos-ixion 2143 hvo cases]) ^ tra^er^on 
Ltation A-*C ax position 2143 [one cas^D- 




Ml 2 3 4 5 



6 7 8 9 1011 1213 141516 M 



AGC CAA ACC CC^O ^. ^^0% ACT G-3') 

primer 6om ponton 2*15 to 2*33 P , QC ACT TAT CAC ATC 
Lid »r«r« S o primer famposuKm MM » 281 KS ^AOC 

w«c resuapeaded iii50 ^^^^'^scquc^g vas parionnetl on 



1071 



6U 
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torn mm*nt (A^C P™" - 
[A-*G m pulton 2143] SOTta). 

-w. j^^r ths a-*G transition mutations at 

^^iffitte determined sequence (Fi B j£ 
SSSS'dffiSMW W detect the transversa A-C. 
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BiBd ug of ^--^ss^sASiSS 

somes. Fguis 3 presents r *^° biadill g of .V-m«*yi- 
rf 5 irains Wd. THere X^SofX™ of flu> sus- 
"qcryrtaomjoii when ^^wnL wtually no binding was 

DISCUSSION 

in ^tric mucosa. In btritog ^wJJJf,, ^ ^ 

found for me Miotic 
(10, 11). However, « a »*^% ^ ^riai. ^ resistant 
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to ^ound 90% buii^taat straws wo= resistance ob- 

feflures (17). ^^-JSffte country) jeop- 
served Cbetw» "*iv iSsSSa to be related to the 
^dizes to It is hypothesized, bat 

extent of consunxp^oT, _of t „ respiratory 

so; proven, that the use of """"^ Dala &Qm France 
infection leads to resistance w K w^ £ reS piratory 

r££^^¥£Xi of !0* since 19 8 5 

L^Sr^Apeptidy^^ ^ 
macrolide resistance m £. coii " _ Versalovic 

£3fctor. (20). Se XJ.S- 

<>t al studied 12. strains isolated from scveu y* UCTX * « 

a*S^^^^ 

contained » mutation. ^ d «^° ^ m a r6 cent 

sitioas 2143 (three ^L^^^fiyTcJes of each of 
study performed m Toe Nerierianos v >j confirmed 
these wo mutations were d^^^ST^eountry with 

a xelauvcly high prevalent oi w / met hyiascs using * 

instead of A-KJ), ^^KSffl&U 
MICs of other a fi^S2^S wa?of concern for 

flfe to pristbamyem, ^^X'.U RAPD 

ly suggests that the ™ therefore postulate 

soma! structure Mowing the . t mutaticDS at 

conform*- 

positions 21« iwiiw 1 „ r the macrolide binding site, 
Wal changes in the rib ^ f^^g X e r Lnts 

^ ^h^^ aS SauTi- The number of 
less indicate the presence of only one copy » 



, _ ed oc iy the aUelk mutants found, 
sequencing was ;P«*™ J ^afced a heterozygote resis- 
Nevertheless, Versalo* m » rf resistant ribosomes 
tantstraminone^tancc^efecaon ^ redsiaiice ^ 

alone may be sufficient tc conie- »» 
Strtptomyccs ambofacuris^^ ^'^ number of copies 
^e think thai the P^°S -P*** » 
of the 23S rRNA depending on ^SSVkW 
the light of the ^^^T'tXS to d 6 te« mutn- 



4 utomated sequencing • ^^S^ amplified frag- 
the occurrence of new "£^££$2. Usiig enzymes 
ment to de^ct the mutauon by PCK^r ^ ^ 

SwI and 5tel we were 8bl « t ° d ^T43 respectively. This 
cation <* 
approach couU be ^^ fe ^°^ cT> mutation A-»C at 

factor, that most ^^X^SS^ 

Uck of complian« » ^Srt delay in ob- 

^Jll 3 SS5oS?t2Sta« is -ery carried out 
Satsttei^t or P whe/a second treatment . admm- 
istered Mowing a treatrnentfaDar^ banismS ^ A pylori 

Juntas for technical assistance. 
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• ^° " 
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B. S^n^^l^,^^^^^ 41,8-13. 
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U e animated with daiUuemjcm reiiRsw* m «««"«™ " 
34. V«*r, B, * A. H?T ^.oSen raiiiontt to ^tyiteoaiy- 

timicrob. Agoais CbDH»*rf- 3^T7^5B5. 



